range is from II'4 to 21.6. Although this ratio of nitrogen to phosphorus varies too much from 20: I for us to speak of it as constant, it is sufficiendy remarkable that in the sea as a whole and in plankton organisms, it so seldom shows greater variation. Considerable deviations in sea water have however been found not only at stations in enclosed seas but also at oceanic stations. These do not necessitate the rejection of the principle but rather do they provide us with a new quantity likely to be of value as an index to the origin of bodies of water and of help in following stages in the nitrogen cycle such as are discussed in the following paper.
In the English Channel at Station E I in the winter of 1925-26 according to the results of Atkins & Harvey (cf. Cooper, 1933, Table VII ) the ratio of nitrate to phosphate (in milligram-atoms) was about nine. By the following year the ratio had risen to thirteen and by 1930-31 to seventeen. At Station L4 only surface and bottom results are available and, since high phosphate figures are often found in the surface layer and do not represent the phosphate content of the water immediately beneath, only a rough estimate of the phosphate content of the whole column can be formed. Bearing this in mind, it is still suggestive that the nitrate-phosphate ratio increased from twelve in the winter 1925-26 to fourteen a year later and further to about twenty-two in 1930-31. Thus we see that change in the nature of the water off Plymouth was attended by an increase in the nitrate-phosphate ratio up to 193°-31. That other changes in the nature of the water have taken place within the last fourteen years is shown by the decrease in the winter phosphate maximum after 193°, the related decrease in young fish and plankton generally and by the displacement of Sagitta elegansby S. setosa after 1931 (Russell, 1936) . It should be pointed out that in this paper phosphate results are all uncorrected for error due to presence of salts or of copper* and have been determined by the Deniges-Atkins method. If the ratio of nitrate to phosphate be assumed ideally to approach a value of twenty when both are expressed in milligramatoms, then deviations from this ratio must be due to definite causes and must clearly be of interest. It is suggested that the amount by which the ratio found differs from twenty be called" the anomaly of the nitrate-phosphate ratio". To illustrate the anomaly, determinations by Helge Thomsen (1931) on board the Dana and by the Discovery Committee's ships (1932) repay examination. Table II shows the ratio for three stations in the Dana's Area I (Straits of Gibraltar and Alboran Sea) and the ratio for the mean nitrate and phosphate values in this area and in six other areas extending the length of the Mediterranean as far as the Aegean Sea. In some cases phosphate was completely absent so that the small amounts of nitrate present yield an infinite * The existence of an error in phosphate determinations in sea water is well established. It does not exceed 25 % but it is still uncertain whether the error is due to the presence of salts, of copper or of both together. Measurements of the error by different workers differ considerably and unpublished work by the writer shows that the issue is far from clear. All data used here are on a comparable basis but are uncorrected. (Murray & Hjort, 1912) so that, judged from the Dana stations 4°25 and 414°, it appears that both the incoming and outgoing waters in early summer have a large positive anomaly of the nitrate-phosphate ratio. If this state of affairs is usual we have an explanation of the large positive anomaly found in the Mediterranean as a whole.
It is generally recognized that Mediterranean water of high temperature and salinity flows out into the Atlantic around 800 metres and at that depth spreads westwards and northwards. The Dana stations 4141 to 4156 lay off the Atlantic Coast of the Iberian peninsula and there Thomsen found temperatures at 800 or 1000 metres higher than in the water above or below. The nitratephosphate ratios in these waters of maximum temperature are shown by heavy type in Table II whence it will be seen that these strata or those immediately adjacent have positive anomalies of eight or more; that is, the high anomaly characteristic of Mediterranean water persists after it has flowed out into the Atlantic.
In the Atlantic at Station 661 of Discovery II (Table III) , at the Discovery Station examined by Atkins & Harvey (1925) and at Stations 3978, 4000, 4°09, 4°19 and 4158 of the Dana (Table II) , the ratio conforms closely to Data are presented confirming the belief of Harvey and of Redfield that, in broad outline, the ratio of nitrate-nitrogen and of phosphate-phosphorus in the sea and of nitrogen and phosphorus in marine plankton lies within fairly narrow limits. The ratio approaches twenty to one when expressed in terms of milligram-atoms or nine to one by weight. There are however deviations from this broad generalization, but they do not provide a reason for discarding the concept but rather suggest close examination of the causes of the variations.
The amount by which the N-P ratio in sea water differs from twenty is provisionally termed the "anomaly of the nitrate-phosphate ratio".
It is shown that Mediterranean water possesses a high positive anomaly and that this appears to persist when Mediterranean deep water intrudes into the Atlantic.
The N-P ratio in the English Channel increased between 1926 and 1931. Attention is drawn to a negative anomaly in certain waters in the South Atlantic.
